P HYTIN is an organic phosphate, defined by most investigators as the mixed calcium and magnesium salt of inositol hexaphosphoric acid (phytic acid). Half or more of the phosphorus of many mature seeds is reported as phytin (5). Phytin, then, is an important constituent of the total phosphorus in seeds and is of interest to many animal nutritionists.
Reports of phytin investigations are clouded with inconsistencies, conflicting data, and differing theories (4). No firm agreement has been reached with respect to the complete structural formula of phytin. Methods of determination are indirect and involve many widely different procedures (1, 2, 5). Recent chromatographic investigations have shown the existence of the lower inositol phosphates in plants (1). These inositol mono-, di-, tri-, tetra-, and pentaphosphates probably react chemically much like phytin, the hexaphosphate, but, according to the prevailing definition, can not be considered as phytin. Some methods of analysis measure these lower inositol phosphates with the phytin, while others do not.
One of the objectives of this investigation was to compare three current methods of phytin analysis. The following report presents some analytical data on this comparison.
EXPERIMENTAL PROCEDURE
This investigation was concerned primarily with the forage species, hence the plant parts studied were mainly vegetative. The plant materials were obtained from various research plots at the New Jersey Agricultural Experiment Station at New Brunswick. AH samples were oven dried at about 90° C, ground to pass through a 40-mesh screen, and stored in glass bottles.
After the plant material had been extracted with 2% hydrochloric acid, volumetric (2), gravimetric (6), and ion exchange (3) methods were utilized in the separation of the extracted phytin phosphorus from other plant phosphates. This organic phosphorus was then hydrolyzed to orthophosphate and measured by a molybdenum blue technique. Total phosphorus was also determined on separate aliquots of plant material by the modified molybdenum blue technique devised by Toth and co-workers (7). This enabled the calculation of the percent of total phosphorus in the phytin form. The hydrolysis of the phytin phosphorus in the volumetric and ion exchange separates was accomplished with 70% perchloric acid while the separates in the case of the gravimetric method were hydrolyzed with concentrated sulfuric acid and 30% hydrogen peroxide as devised by Pons and his associates (6). Modifications in the phytin phosphorus determinations were made only to adapt to the materials being investigated, and were very minor in nature. All data represent the mean of duplicate analyses.
RESULTS AND DISCUSSION
Inspection of the data in The tests of accuracy of the employed methods of analysis using plant materials, commercial phytin, and phytic acid showed wide differences in the detection of phytin. Although the percent recovery of commercially prepared
